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Abstract of JP7245078 

PURPOSE:To shorten a tube length, and 
improve high-gain and high-speed 
responsiveness by providing a front stage part 
comprising box-type dynodes, a connection stage 
dynode, and a back stage part comprising inline- 
type dynodes. 

CONSTITUTION: In a vacuum container 100, a 
front stage part comprising box- type dynodes 
4a-4c, a connection dynode 4d, and a back stage 
part comprising inline-type dynodes 4e-4g are 
disposed to compose electron multiplier parts 4a- 
4h. Between the last dynode 4h and the dynode 
4g, an anode electrode 5 is disposed. Aluminum 
coating is applied to side walls of inner surfaces 
of the container 100, and by giving a specified 
voltage to this coating, light incidental from an 
upper end surface 100a is photo-converted at a 
photoelectric surface 120, thereby generated 
electrons can be collected through a joint grid 
40a of the dynode 4a effectively. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the photomultiplier tube equipped with the photoelectric surface which carries out photo electric translation 
of the light which carried out incidence, and emits an electron, and the electron multiplier which changes from two or 
more steps of dynodes which have a secondary-electron-emission side to a wall said electron multiplier The pre-stage 
which consists of the box mold dynode to which the secondary-electron-emission side of the dynode of the first rank 
countered said photoelectric surface, The post-stage which consists of an inline-type dynode, and the connection stage 
dynode accomplished so that the curved wall may overlook the both sides of the secondary-electron-emission side of the 
dynode of the last stage of said pre-stage, and the secondary-electron-emission side of the dynode of the first rank of 
said post-stage, The photomultiplier tube characterized by preparation ******. 

[Claim 2] The photoelectric surface which carries out photo electric translation of the light which carried out incidence, 
and emits an electron, and the 1st thru/or the box mold dynode of the 3rd step, It has the connection stage dynode of the 
4th step prepared between two or more steps of inline-type dynodes, the anode electrode, and said the 3rd step of box 
mold dynode and said inline-type dynode. While said box mold dynode of the 1st step has opening for the 1st electronic 
incidence which counters said photoelectric surface, and opening for the 1st electronic outgoing radiation vertical to this 
opening for the 1st electronic incidence The electron which has the 1st secondary-electron-emission side in the curved 
wall, and was emitted from said photoelectric surface Pass through the inside of said opening for the 1st electronic 
incidence, and said 1st secondary-electron-emission side irradiates, and multiplication is carried out to it. It is arranged 
so that it may be emitted from said opening for the 1st electronic outgoing radiation. Said box mold dynode of the 2nd 
step While having opening for the 2nd electronic incidence which counters said 1st secondary-electron-emission side, 
and opening for the 2nd electronic outgoing radiation vertical to this opening for the 2nd electronic incidence The 
electron which has the 2nd secondary-electron-emission side in the curved wall, and was emitted from said 1st 
secondary-electron-emission side Pass through the inside of said opening for the 2nd electronic incidence, and said 2nd 
secondary-electron-emission side irradiates, and multiplication is carried out to it. It is arranged so that it may be 
emitted from said opening for the 2nd electronic outgoing radiation. Said box mold dynode of the 3rd step While having 
opening for the 3rd electronic incidence which counters said 2nd secondary-electron-emission side, and opening for the 
3rd electronic outgoing radiation vertical to this opening for the 3rd electronic incidence The electron which has the 3rd 
secondary-electron-emission side in the curved wall, and was emitted from said 2nd secondary-electron-emission side 
Pass through the inside of said opening for the 3rd electronic incidence, and said 3rd secondary-electron-emission side 
irradiates, and multiplication is carried out to it. It is arranged so that it may be emitted from said opening for the 3rd 
electronic outgoing radiation. Said connection stage dynode of the 4th step While having opening for the 4th electronic 
incidence which an outer wall counters the outer wall of said box mold dynode of the 1st step, is arranged, and counters 
said 3rd secondary-electron-emission side, and opening for the 4th electronic outgoing radiation which crosses by this 
opening for the 4th electronic incidence and acute angle The electron which has the 4th secondary-electron-emission 
side in the curved wall, and was emitted from said 3rd secondary-electron-emission side Pass through the inside of said 
opening for the 4th electronic incidence, and said 4th secondary-electron-emission side irradiates, and multiplication is 
carried out to it. It is arranged so that it may be emitted from said opening for the 4th electronic outgoing radiation. Said 
two or more steps of inline-type dynodes It is stood in a row and arranged in said direction for the 3rd electronic 
outgoing radiation of opening from said 3rd secondary-electron-emission side. It is the photomultiplier tube for which 
the electron emitted from said 4th secondary-electron-emission side is irradiated and which is characterized by being 
arranged so that multiplication may be carried out, and arranging said anode electrode so that the electrons by which 
multiplication was carried out by said inline-type dynode may be collected. 

[Claim 3] The edge by the side of the outer wall of said box mold dynode of the 1st step of said opening for the 4th 
electronic incidence Opening for the 3rd electronic incidence of said box mold dynode of the 3rd step Being isolated in 
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the direction which separates from the outer wall of this box mold dynode of the 1st step from the flat surface where 
only 1/7 of the maximum separation with the 3rd electronic multiplication side which counters this opening for the 3rd 
electronic incidence thru/or the distance of 1/5 contain said opening for the 3rd electronic incidence The photomultiplier 
tube according to claim 2 by which it is characterized. 

[Claim 4] The photomultiplier tube according to claim 3 characterized by being the configuration where the 
configuration of the 4th electronic multiplication side of said step [ 4th ] connection stage compounded a part of 
periphery side and the flat surface which extends in the direction for the 3rd electronic outgoing radiation of opening 
from this periphery side. 

[Claim 5] The photomultiplier tube according to claim 2 characterized by equipping further at least one of said the 1st 
thru/or openings for the 4th electronic incidence with a reticulated grid. 

[Claim 6] The photomultiplier tube according to claim 5 characterized by having further the focusing electrode which 
converges the electron from said photoelectric surface into said opening for the 1st electronic incidence between said 
openings for the 1st electronic incidence and said photoelectric surfaces. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the photoelectric surface which carries out photo electric translation of 
the light which carried out incidence, and emits an electron, and the photomultiplier tube equipped with two or more 
steps of dynodes which carry out multiplication of this electron. 
[0002] 

[Description of the Prior Art] The photomultiplier tube has the dynode which carries out multiplication of the 
photoelectric surface which changes into an electron the light which carried out incidence, and this electron, and the 
anode which collects electrons, and is used for detection of feeble light. Conventionally, as such the photomultiplier 
tube, the dynode of the inline type shown in drawin g 7 is known. And the dynode of an inline type is used for the head- 
on mold photomultiplier tube. However, the dynode of such an inline type had a long distance from the photoelectric 
surface to an anode, and this photomultiplier tube could not but enlarge it. Then, what combined the photomultiplier 
tube of a box mold and the photomultiplier tube of a mesh mold is indicated by JP,59- 108254, A in order to reply to such 
a request. 
[0003] 

[Problem(s) to be Solved by the Invention] this photomultiplier tube has few incidence location dependencies of a time 
amount property because of the planar structure, and it can operate even in a high magnetic field — although excelled, as 
compared with the photomultiplier tube of an inline type, the speed of response was inferior. Moreover, since the 
electron escaped from between mesh when the dynode of a mesh mold was used as mentioned above (eta= 40%), the 
gain per unit dynode was low, and in order to acquire sufficient gain, ten steps of dynodes were needed. 
[0004] This invention is made in view of such a problem, and the die length of tubing is short and it aims at offering the 
photomultiplier tube which can have high interest profit and a high-speed time response property. 
[0005] 

[Means for Solving the Problem] In order to solve the above problem, artificers changed arrangement and the 
configuration of a dynode and produced the various photomultiplier tubes. And artificers found out that the 
photomultiplier tube which electronic collector efficiency can be good, can be small, and can have high interest profit 
and a high-speed time response property was producible by carrying out comparison examination of the photomultiplier 
tube of these versatility. 

[0006] Namely, this invention is aimed at the photomultiplier tube equipped with the photoelectric surface (120) which 
carries out photo electric translation of the light which carried out incidence, and emits an electron, and the electron 
multiplier which changes from two or more steps of dynodes which have a secondary-electron-emission side (403a- 
403h) to a wall. And the pre-stage to which this electron multiplier changes from the box mold dynode (4a-4c) to which 
the secondary-electron-emission side (403a) of the dynode (4a) of the first rank countered the photoelectric surface, The 
post-stage which consists of an in-line (In-Line) mold dynode (4d-4g), The curved wall (403d) decided to provide 
connection stage dynode 4d accomplished so that the both sides of the secondary-electron-emission side (403c) of the 
dynode of the last stage of a pre-stage and the secondary-electron-emission side (403e) of the dynode of the first rank of 
a post-stage may be overlooked. 

[0007] It is supposed that it constitutes from a box mold dynode (403a-403d) of the 3rd step, further — a detail — the 
pre-stage of this photo-multiplier — the 1- a post-stage with two or more steps of inline-type dynodes (4d-4g) It decided 
to constitute from an anode electrode (5) and to constitute a connection stage dynode (4d) from a connection stage 
dynode (4d) of the 4th step prepared between the 3rd step of box mold dynode (4c), and the inline-type dynode (4e). 
Namely, the box mold dynode (4a) of the 1st step While having opening for the 1st electronic incidence (401a) which 
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counters the photoelectric surface (120), and opening for the 1st electronic outgoing radiation (402a) vertical to opening 
for the 1st electronic incidence of** (401a) The electron which has the 1st secondary-electron-emission side (403a) in 
the curved wall, and was emitted from the photoelectric surface (120) It passes through the inside of opening for the 1st 
electronic incidence (401a), the 1st secondary-electron-emission side (403a) irradiates, and multiplication is carried out, 
and it is arranged so that it may be emitted from opening for the 1st electronic outgoing radiation (402a). 
[0008] Moreover, the box mold dynode (4b) of the 2nd step While having opening for the 2nd electronic incidence 
(401b) which counters the 1st secondary-electron-emission side (403a), and opening for the 2nd electronic outgoing 
radiation (402b) vertical to this opening for the 2nd electronic incidence (401b) The electron which has the 2nd 
secondary-electron-emission side (403b) in the curved wall, and was emitted from the 1st secondary-electron-emission 
side (403a) It passes through the inside of opening for the 2nd electronic incidence (401a), the 2nd secondary-electron- 
emission side (403b) irradiates, and multiplication is carried out, and it is arranged so that it may be emitted from 
opening for the 2nd electronic outgoing radiation (402b). 

[0009] The box mold dynode (4c) of the 3rd step While having opening for the 3rd electronic incidence (401c) which 
counters the 2nd secondary-electron-emission side (403b), and opening for the 3rd electronic outgoing radiation (402c) 
vertical to this opening for the 3rd electronic incidence (403c) The electron which has the 3rd secondary-electron- 
emission side (403c) in the curved wall, and was emitted from the 2nd secondary-electron-emission side (403b) It 
passes through the inside of opening for the 3rd electronic incidence (401c), the 3rd secondary-electron-emission side 
(403c) irradiates, and multiplication is carried out, and it is arranged so that it may be emitted from opening for the 3rd 
electronic outgoing radiation (402c). 

[0010] Opening for the 4th electronic incidence which an outer wall counters the outer wall of the box mold dynode (4a) 
of the 1st step, and the connection stage dynode (4d) of the 4th step is arranged, and counters the 3rd secondary- 
electron-emission side (403c) (40 Id), While having opening (402d) for the 4th electronic outgoing radiation which 
crosses by this opening (40 Id) for the 4th electronic incidence and acute angle The electron which has the 4th 
secondary-electron-emission side (403d) in the curved wall, and was emitted from the 3rd secondary-electron-emission 
side (403c) It passes through the inside of opening (401 d) for the 4th electronic incidence, the 4th secondary-electron- 
emission side (403d) irradiates, and multiplication is carried out, and it is arranged so that it may be emitted from 
opening (402d) for the 4th electronic outgoing radiation. 

[001 1] From the 3rd secondary-electron-emission side (403c), two or more steps of inline-type dynodes (4e-4g) stand in 
a row in the direction for the 3rd electronic outgoing radiation of opening (402c), and are arranged in it, the electron 
emitted from the 4th secondary-electron-emission side (403d) is irradiated, and they are arranged so that multiplication 
may be carried out. 

[0012] The anode electrode (5) is arranged so that the electrons by which multiplication was carried out by the inline- 
type dynode (4E-4G) may be collected. 
[0013] 

[Function] according to the photomultiplier tube of this invention, by boiling and carrying out incidence of the emitted 
electron to a pre-stage from the photoelectric surface first, multiplication of this electron is carried out, incidence of the 
electron emitted from the pre-stage is carried out to a connection stage dynode, and it is emitted to a post-stage. Since 
this photo-multiplier could hold the high-speed property since [ this post-stage ] it consisted of inline-type dynodes, and 
the pre-stage is equipped with the dynode of a box mold, it can have a high interest profit property. 
[0014] If it explains to a detail, photo electric translation of the light by which incidence was carried out to the 
photoelectric surface will be carried out first, and the electron emitted from the photoelectric surface will be irradiated 
by the 1st secondary-electron-emission side of the box mold dynode of the 1st step through opening for the 1st 
electronic incidence which countered this photoelectric surface and has been arranged. Multiplication of the electron 
irradiated in respect of the 1st secondary electron emission is carried out, and it emits from opening for the 1st electronic 
outgoing radiation. 

[001 5] Next, the emitted electron is irradiated by the 2nd secondary-electron-emission side of the box mold dynode of 
the 2nd step through opening for the 2nd electronic incidence which counters this from the 1st secondary-electron- 
emission side. Multiplication of the electron irradiated in respect of the 2nd secondary electron emission is carried out, 
and it emits from opening for the 2nd electronic outgoing radiation. 

[0016] After an appropriate time, the emitted electron is irradiated by the 3rd secondary-electron-emission side of the 
box mold dynode of the 3rd step (odd level eye) through opening for the 3rd electronic incidence which counters this 
from the 2nd secondary-electron-emission side. Multiplication of the electron irradiated in respect of the 3rd secondary 
electron emission is carried out, and it emits from opening for the 3rd electronic outgoing radiation. 
[0017] And this electron is irradiated by the 4th secondary-electron-emission side through opening for the 4th electronic 
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incidence of the connection stage dynode of the 4th step by which the outer wall countered the outer wall of the box 
mold dynode of the 1st step, and has been arranged. Multiplication of the electron irradiated in respect of the 4th 
secondary electron emission is carried out, and it emits from opening for the 4th electronic outgoing radiation. Here, 
since [ the emitted electron ] outgoing radiation is carried out from opening for the 4th electronic outgoing radiation 
which crosses by opening for the 4th electronic incidence, and the acute angle, an electron can be introduced into two or 
more steps of inline-type dynodes efficiently arranged by standing in a row in the direction for the 3rd electronic 
outgoing radiation of opening from the 3rd secondary-electron-emission side. In an inline-type dynode, the electrons by 
which carried out multiplication of the introduced electron and multiplication was carried out here are collected with an 
anode electrode. 

[0018] In addition, these photoelectric surfaces and dynodes are arranged in the vacuum housing, and it is made to be 
given in such high potential at each dynode through the lead pin which penetrates a vacuum housing that it becomes the 
latter part. 

[0019] Moreover, while the connection stage dynode of the 4th step collects electrons efficiently from the box mold 
dynode of the 3rd step For emitting to the latter inline-type dynode section efficiently, further a concrete configuration 
The edge by the side of the outer wall of the box mold dynode of the 1 st step of opening for the 4th electronic incidence 
Opening for the 3rd electronic incidence of the box mold dynode of the 3rd step It is desirable to be isolated in the 
direction which separates from the outer wall of this box mold dynode of the 1st step from the flat surface where only 
1/7 of the maximum separation with the 3rd electronic multiplication side which counters this opening for the 3rd 
electronic incidence thru/or the distance of 1/5 contain opening for the 3rd incidence. And from a viewpoint which 
improves the above-mentioned effectiveness, it is most desirable for this distance to be 1/6 of the maximum separation. 
[0020] Furthermore, when it has such a distance and the edge of opening for the 4th electronic incidence is being 
isolated, it is desirable that it is the configuration where the configuration of the 4th electronic multiplication side of the 
connection stage dynode of the 4th step compounded a part of periphery side and the flat surface which extends in the 
direction for the 3rd electronic outgoing radiation of opening from this periphery side. That is, this connection stage 
type dynode of the 4th step is made into the structure where the potential of a latter dynode tends to sink in. in addition, 
the thing for which it has further the focusing electrode which it supposes [ focusing electrode ] this photomultiplier 
tube that at least one of the 1st thru/or the openings for the 4th electronic incidence is further equipped with a reticulated 
grid, or converges the electron from the photoelectric surface into opening for the 1st electronic incidence between 
opening for the 1st electronic incidence, and the photoelectric surface ~ then, detection sensitivity is improvable while 
raising the gain of this photomultiplier tube. 
[0021] 

[Example] Hereafter, the photomultiplier tube of one example concerning this invention is explained using an 
accompanying drawing. In addition, it supposes that the same sign is used for the same element, and the overlapping 
explanation is omitted. 

[0022] Drawin g 1 is an expansion perspective view which both removes a side attachment wall 600 as if a part of 
photomultiplier tube concerning this invention is fractured and shown, and is shown. 

[0023] In the glass vacuum housing 100, the post-stage which consists of dynodes 4e-4g of a pre-stage, connection stage 
dynode 4d which consists of dynodes 4a-4c of a box mold, and an inline type is arranged, and electron multipliers 4a-4h 
are constituted. And the anode electrode is arranged between these electron multipliers [ 4e-4h ] last dynode 4h and 
dynode 4g. The photoelectric surface 120 is formed in upper bed side 100a of a vacuum housing 100, and this 
photoelectric surface 120 and opening for electronic incidence of dynode 4a of the 1st step counter, and are arranged. 
Aluminum coating 1 10 is carried out and the side attachment wall of the inner surface of a vacuum housing can collect 
efficiently the electrons which photo electric translation was carried out and were generated from upper bed side 100a in 
the light and the photoelectric surface 120 which carry out incidence by giving predetermined potential to this aluminum 
coating 110. 

[0024] In the vacuum housing 100, it has the circular focusing electrode 300 with which the wall of this vacuum 
housing 100, and leg 300a and b which projected from that peripheral face contacted, and were held. The focusing 
electrode 300 has rectangle-like opening in the center section, and can introduce the electron emitted by the incidence of 
light from the photoelectric surface 120 in the dynode 4 of the 1st step through opening 41a for the 1st electronic 
incidence. 

[0025] Electron multipliers 4a-4h are held with side attachment walls 600 and 610. In addition, since a side attachment 
wall 600 and a side attachment wall 610 are configurations mutually [ a mirror object ], only a side attachment wall 600 
is explained here. Two or more fixed holes 600a-600h are drilled by the side attachment wall 600, and when the 
stationary plate of the shape of T character connection or really fabricated at Dynodes 4a-4h or the anode electrode 5 is 
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inserted and twisted by these holes 600a-600h, Dynodes 4a-4h and the anode electrode 5 are being fixed to it. For 
example, since stationary-plate 42c of the shape of T character prolonged from dynode 4c of the 3rd step stops escaping 
from fixed hole 600a by being inserted in fixed hole 600a and twisting the part of the head of T characters, it can fix 
dynode 4c of the 3rd step to this side attachment wall 600. 

[0026] In addition, it connects with lead pin 200c, and stationary-plate 42c of the shape of T character prolonged from 
this dynode 4c of the 3rd step can supply desired potential to dynode 4c of the 3rd step through this lead pin 200c. In 
addition, like [ other Dynodes 4a-4h or anodes 5 ] dynode 4c of the 3rd step, while being fixed to side attachment walls 
600 and 610b, it has considered as the configuration to which desired potential is given like dynode 4c of the 3rd step. 
[0027] Cobweb-like (shape of mesh) acceleration grid 40a is being fixed to the opening end face of opening 41a for 
electronic incidence of box mold dynode 4a of the 1st step so that this opening 41a may be covered. Moreover, 
similarly, the honeycomb-like (shape of mesh) acceleration grids 40b, 40c, and 40d are being fixed to the opening end 
face of opening for electronic incidence of the 2-4th steps of the dynodes 4b-4d, respectively so that this opening 41a 
may be covered. 

[0028] Drawing 2 is drawing of longitudinal section cut along with the tube axis of the photomultiplier tube shown in 
drawing 1 . In addition, in this drawing, only main configurations, such as the photoelectric surface, a dynode, and an 
anode, are illustrated. Within between photoelectron multiplication, box mold dynode 4a of the 1st step, box mold 
dynode 4b of the 2nd step, box mold dynode 4c of the 3rd step, and connection stage dynode 4d of the 4th step are 
arranged so that clearly from this drawing. Moreover, in the latter part of step [ 4th ] connection stage dynode 4d, inline- 
type dynode 4e of the 5th step, inline-type dynode 4f of the 6th step, inline-type dynode 4g of the 7th step, and dynode 
4h of the 8th step are arranged. 

[0029] Box mold dynode 4a of the 1st step has opening 401a for the 1st electronic incidence which counters the 
photoelectric surface 120, and opening 402a for the 1st electronic outgoing radiation vertical to this opening 401a for 
the 1st electronic incidence. It is installed in opening 401 for 1st electronic incidence a so that cobweb-like (shape of 
mesh) acceleration GURITSU 40a may cover this opening 401a for the 1st electronic incidence. Moreover, in the wall 
of box mold dynode 4a of the 1st step, it has 1st secondary-electron-emission side 403a by which secondary-electron- 
emission ingredients, such as alkali-antimony, beryllium oxide, a magnesium oxide, gallium phosphorus, and GaAsP, 
were vapor-deposited. 

[0030] And it passed through the inside of opening 401a for the 1st electronic incidence, the electron emitted from the 
photoelectric surface 120 was irradiated by 1st secondary-electron-emission side 403a, multiplication was carried out to 
it, and box mold dynode 4a of the 1st step is accomplished so that it may be emitted from opening 402for 1st electronic 
outgoing radiation a. 

[0031] Box mold dynode 4b of the 2nd step has opening 401b for the 2nd electronic incidence which counters 1st 
secondary-electron-emission side 403a, and opening 402b for the 2nd electronic outgoing radiation vertical to this 
opening 401b for the 2nd electronic incidence. It is installed in opening 401 for 2nd electronic incidence b so that 
honeycomb-like (shape of mesh) acceleration GURITSU 40b may cover this opening 401b for the 2nd electronic 
incidence. Moreover, in the wall of box mold dynode 4b of the 2nd step, it has 2nd secondary-electron-emission side 
403b by which the same secondary-electron-emission ingredient as the above was vapor-deposited. 
[0032] And it passed through the inside of opening 401b for the 2nd electronic incidence, the electron emitted from 1st 
secondary-electron-emission side 403a was irradiated by 2nd secondary-electron-emission side 403b, multiplication was 
carried out to it, and box mold dynode 4b of the 2nd step is accomplished so that it may be emitted from opening 402for 
2nd electronic outgoing radiation b. 

[0033] Box mold dynode 4c of the 3rd step has opening 401c for the 3rd electronic incidence which counters 2nd 
secondary-electron-emission side 403b, and opening 402c for the 3rd electronic outgoing radiation vertical to this 
opening 401c for the 3rd electronic incidence. It is installed in opening 401for 3rd electronic incidence c so that 
honeycomb-like (shape of mesh) acceleration GURITSU 40c may cover this opening 401c for the 3rd electronic 
incidence. Moreover, in the wall of box mold dynode 4c of the 2nd step, it has 3rd secondary-electron-emission side 
403c by which the same secondary-electron-emission ingredient as the above was vapor-deposited. 
[0034] And it passed through the inside of opening 401c for the 3rd electronic incidence, the electron emitted from 2nd 
secondary-electron-emission side 403b was irradiated by 3rd secondary-electron-emission side 403c, multiplication was 
carried out to it, and box mold dynode 4c of the 3rd step is accomplished so that it may be emitted from opening 402for 
2nd electronic outgoing radiation c. 

[0035] Connection stage dynode 4d of the 4th step, this 4d outer wall counters the outer wall of box mold dynode 4a of 
the 1st step, and is arranged. And it has 40 Id of openings for the 4th electronic incidence which counter 3rd secondary- 
electron-emission side 403c, and 402d of openings for the 4th electronic outgoing radiation which cross by this 40 Id of 
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openings for the 4th electronic incidence and acute angle connection stage dynode 4d of the 4th step. Moreover, in the 
wall of step [ 4th ] connection stage dynode 4d, it has 403d of 4th secondary-electron-emission side, and the electron 
emitted from 3rd secondary-electron-emission side 403c passed through the inside of 40 Id of openings for the 4th 
electronic incidence, 403d of 4th secondary-electron-emission side irradiated, and it has accomplished [ multiplication is 
carried out, and ] so that it may be emitted from 402d of openings for the 4th outgoing radiation. It is installed in 40 Id 
of openings for the 4th electronic incidence so that honeycomb-like (shape of mesh) acceleration GURITSU 40d may 
cover 40 Id of this opening for the 4th electronic incidence. 

[0036] Furthermore, Post-stages 4e-4h are constituted by two or more steps of dynodes' 4e-4h standing in a row in the 
direction for the 3rd electronic outgoing radiation of opening 402c, and arranging them in it from 3rd secondary- 
electron-emission side 403c. And the electron emitted from 403d of 4th secondary-electron-emission side was 
irradiated, and inline-type dynode 4e is accomplished so that multiplication may be carried out. Moreover, between 
inline-type dynode 4g and dynode 4h, the anode electrode 5 which collects these electrons by which multiplication was 
carried out is installed. Arrangement of these dynodes is explained in more detail using drawing 3 . 
[0037] Drawing 3 is an expanded sectional view for explaining the configuration of the dynode of the photomultiplier 
tube and arrangement which were shown in dra wi ng 2 . In addition, since it is easy, side-attachment-wall 4 a-h of each 
dynode has been omitted, the electron emitted from the photoelectric surface 120 comes out, and multiplication is 
carried out, and it carries out incidence of box mold dynode 4a of the 1st step, and the box mold dynode 4b of the 2nd 
step to box mold dynode 4c of the 3rd step. 20, 21, and 22 in this drawing show the electronic orbit. 
[0038] And connection stage dynode 4d of the 4th step The edge by the side of the outer wall of box mold dynode 4a of 
the 1st step of 40 Id of openings for the 4th electronic incidence In the direction which separates from the outer wall of 
this box mold dynode 4a of the 1st step It is isolated from the flat surface where only 1/7 of the maximum separation of 
opening 401c for the 3rd incidence of box mold dynode 4c of the 3rd step and 3rd electronic multiplication side 403c 
which counters this opening 401c for the 3rd electronic incidence thru/or the distance of 1/5 contain opening 401c for 
the 3rd electronic incidence. As for this distance, from a viewpoint which collects electrons efficiently, it is desirable 
that it is 1/6 of the maximum separation with 3rd electronic multiplication side 403c. 

[0039] Moreover, the configuration of the 403d of the 4th electronic multiplication sides of step [ 4th ] connection stage 
dynode 4d is a configuration which compounded 408d of a part of periphery sides (the flat surface which extends from 
about 1 / periphery side of : of 4 yen 60 degrees, and this periphery side is included), and flat-surface 409c prolonged 
from 408d of this periphery side in the direction for the 3rd electronic outgoing radiation of opening 402c. 
[0040] And electrons can be collected with the anode electrode 5 final very efficiently by considering as the above 
configurations. In addition, the configuration of these dynodes and arrangement are shown in drawin g 4 . This drawing 
is a sectional view having shown the more detailed arrangement of a dynode shown in drawin g 3 , and the unit of the 
scale in this drawing is (mm). In addition, drawing 4 omits and shows each dynodes [ 4a-4h ] secondary-electron- 
emission side 403 a-h. 

[0041] Considerable trial was needed in order to produce the photomultiplier tube which has this configuration and the 
dynode of arrangement. That is, in producing the photo-multiplier which has the configuration of this dynode, and 
arrangement, artificers produced the photo-multiplier of a configuration as the dynode of a box mold and the dynode of 
an inline type show to drawin g 5 first. 

[0042] Drawing 5 is the sectional view of the dynode part of such the photomultiplier tube. In addition, each dynodes 
[ 4a-4h ] secondary-electron-emission side 403 a-h is omitted, and drawing 5 and the following dra win g 6 have shown. 
Since connection stage dynode 4d of the 4th step has turned at the electron emitted from box mold dynode 4c of the 3rd 
step greatly like a graphic display of the wall, in order that an electron may begin motion aiming at the core of the 
curvature of step [ 4th ] connection stage dynode 4d, it comes to carry out incidence of it to the upper bed section of 
inline-type dynode 4e of the 5th step. Effectiveness is bad and incidence of the electron generated from the upper bed 
section of inline-type dynode 4e of the 5th step is seldom carried out to inline-type dynode 4f of the 6th step. That is, the 
electron orbit 12 has escaped from inline-type dynode 4f of the 6th step. In such arrangement, an electron orbit 12 poses 
a problem. Then, it considered as the configuration which compounded the flat surface which extends the configuration 
of the 403d of the 4th electronic multiplication sides of step [ 4th ] connection stage dynode 4d in the direction for the 
3rd electronic outgoing radiation of opening from the part and this periphery side of ******** as shown in drawing 3 
and drawing 4 like drawing 6 . By considering as such a configuration, the electron which the potential of step [ 6th ] 
inline-type dynode 4f will sink into the interior of step [ 4th ] connection stage dynode 4d, and is shown in an electron 
orbit 16 from connection stage dynode 4d of the 4th step can be drawn near to inline-type dynode 4f of the 6th step, and 
came to carry out incidence to the efficient part of inline-type dynode 4e of the 5th step. Thus, although incidence of the 
electron shown in an electron orbit 17 comes to be carried out to inline-type dynode 4f of the 6th step, the part will carry 
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out incidence of the electron from box mold dynode 4c of the 3rd step shown in an electron orbit 1 5 to the tooth back of 
step [ 6th ] inline-type dynode 4f, without passing along connection stage dynode 4d of the 4th step. 
[0043] Then, by arranging connection stage dynode 4d of the 4th step, as shown in drawing 3 -4, with the configuration 
of this drawing 6 held ******** and by shifting caudad 1.5mm, an electron came to carry out incidence to connection 
stage dynode 4d of the 4th step efficiently, and the exposure effectiveness of the electron from connection stage dynode 
4d to inline-type dynode 4e of the 5th step of the 4th step improved to 66%. And in the photomultiplier tube indicated to 
drawing 3 and 4, as compared with the conventional photomultiplier tube shown in JP,59-108254,A, gain improved to 
20 or more times, and the rise time was shortened at 4.8ns. 

[0044] Moreover, it is after by considering as such structure. Even if it made it the problem of pulse, the return of the 
ion from last stage dynode 4h was restricted, and it was able to be halved as compared with the photomultiplier tube of 
drawing 7 . 
[0045] 

[Effect of the Invention] According to this invention the above passage, it can shorten a tube length, this photomultiplier 
tube holding a high speed and a high interest profit property, since the rise time is shortened at 4.8ns while gain 
improves to 20 or more times as compared with the conventional photomultiplier tube shown in JP,59-108254,A. 
Therefore, the number of the required dynodes can be reduced from ten steps to eight steps with the conventional 
photomultiplier tube, and the photomultiplier tube can be miniaturized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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